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钴与 PPy-CNTs 的结合方式不同，从而引起其氧还原性能的不同。 
在NaBH4+NaOH还原气氛下制备了不同钴含量的聚吡咯催化剂，并对
其进行了红外光谱、电子探针和循环伏安等表征。研究结果表明金属含
























Co-PPy composites adsorbed on the carbon nanotubes were prepared by 
three methods. These samples were characterized by using XRD, FTIR, X-ray 
photoelectron spectroscopy (XPS), and cyclic voltammetry (CV)，etc. The 
structural characterizations and the electrochemical properties of the three 
samples are different. The results showed that the interaction of Co and PPy is 
different due to the reduction with NaBH4/NaOH, which lead the different 
oxygen reduction reaction properties. 
The effect of the content of Co is also investigated. The different Co 
content samples were prepared by the first method. These samples were 
characterized by using FTIR, EPMA and CV. The sample (N%=1, Co/N=1:2) 
shows the highest potential for oxygen reduction reaction. 
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图 1.1 聚吡咯的结构式 





















面结构是其 稳定的构型[4]。PPy的共轭链长度为 4-5 个吡咯单体[5]。





图 1-2 聚吡咯的两种共振形式 
























所得的沉淀在 50 0C下真空干燥，经研磨得到聚吡咯黑色粉末[8-13]。 
研究表明：反应温度、氧化剂种类和浓度、掺杂剂种类和浓度等
条件对聚合物性能影响重大。反应温度越低，电导率越高，一般采用
的反应温度为 0-5 0C。氧化剂的选择以FeCl3·6H2O 优，聚合反应式
如下： 
 






























































































1.2.1 PPy/C 的制备 
PPy/C的复合方法主要分为化学复合和电化学复合。Rajesh 
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